Background: Electroencephalogram (EEG) is defined as a method of detecting brain waves signifying the electrical conductivity of the brain. Globally, EEG is used to further classify neuropsychiatric disorders. Objective: To evaluate the prevalence of abnormal EEGs and related neurological disorders and it's correlation with age and gender. Methodology: A descriptive cross sectional study was conducted in Neurology department, Ziauddin hospital, Karachi, Pakistan from June 2018 to May 2019. A total of 440 individuals based on inclusion criteria were selected through Non-probability consecutive sampling. Informed consent was obtained from study participants. A self-designed structured questionnaire and EEG record were used for data collection. Data were entered and analyzed using SPSS v 20. Mean and standard deviation was calculated for numerical variable and frequency and percentages were calculated for categorical variable. Independent t-test and chi square was used to check association of abnormal EEG with age and gender. P value of ≤0.05 was considered statistically significant. Results: The mean age of study participants was 52.98 ± 22.68 years. There were 54.5% (n = 240) males. Approximately 45.2% (n = 199) participants had predisposing condition which can lead to abnormal EEG. EEG records of 39.8% (n = 175) of the patients was normal while 60.2% (n = 265) had abnormal records. Diffuse neuronal dysfunction consistent with encephalopathy was found in 45.2%. Mild neuronal dysfunction consistent with encephalopathy accounted for 33.5% of cases. Significant difference was found in Abnormal EEG among different age group (p = 0.01). Chi square shows an association between ab-How to cite this paper: normal EEG and male gender (p = 0.025). Conclusion: EEG plays a vital role in the diagnosis of neuropsychiatric conditions in developing countries. EEGs can further help to determine the relationship of different neuropsychiatric conditions and can help in early diagnosis and better prognosis.
Introduction
Electroencephalogram (EEG) is defined as a method of detecting brain waves signifying the electrical conductivity of the brain using small metal electrodes recorded as wavy lines on EEG recording paper [1] . EEG waves consist of alternating excitatory and inhibitory synaptic potentials generated in the pyramidal cells of the cerebral cortex [2] . EEG waves are classified as following: Alpha (α), Beta (β), Theta (θ), and Delta (δ). Alpha waves are seen at frequencies between 18 and 30 cycles/sec. They are found predominantly in healthy adults while awake or in resting states of cerebration. Beta waves are seen at frequencies between 14 to 80 cycles/sec and are found when a person is directed towards specific mental activity. Theta waves are seen at frequencies between 4 and 7 cycles/min. They are predominantly found in children, but can also be found during states of emotional stress in adults. They are also markers of degenerative brain disorders. Delta waves are seen at frequencies below 3.5 cycles/sec. They are markers of deep sleep and organic brain disease [3] .
Physicians have declared EEG as a gold standard diagnostic test for seizures and epilepsy [4] . Globally, EEG is used to further classify neuropsychiatric disorders. Furthermore, studies have focused on analysing the significance of different algorithms and techniques for EEG. Khanna et al. examines microstates in resting state EEG for diagnosis of multiple neurological disorders such as schizophrenia, dementia, and depression [5] . In addition, wavelength based EEG have been established, as the most effective automated method for seizures and epilepsy [6] . Moreover, physicians are trying to prove brain death with the help of EEG reports [7] . Multiple methods have been developed to diagnose encephalitis using EEG [8] .
Even though EEG is important for diagnosis but limited studies have been carried out in Pakistan. Most of the studies conducted have been used to analyse better treatment and diagnosis of disorder [9] [10] [11] [12] . Very few articles assess the demographic and etiological trend of disease [13] . However, there is minimal research on observation of the basic trends of EEG and the use of EEG in our setup. Therefore, the objective of this study is to evaluate the prevalence of abnormal EEGs and related neurological disorders and it's correlation with age and gender.
Methodology
A descriptive cross sectional study was conducted in neurological department of Ziauddin Hospital. The study duration was one year i.e. June 2018 to May 2019.
The actual sample size was 384 individuals, which was calculated by using the standard formula for calculating sample size on the basis of prevalence. Prevalence was taken at 50% because no relevant data was available. The bound of error was 5% with a 95% confidence interval. The sample size was inflated to exclude non-response and poorly filled questionnaires.
Non probability consecutive sampling technique was used. Inclusion criteria consisted of all patients referred for EEG to neurology department while those were excluded who either refused to give consent for participation or from Paediatric age group or Unconscious patients or patients with altered mental status.
A self-designed questionnaire was used for collection of data. Questionnaire 
Results
A total of 440 patients referred for EEG were included in the study. Majority 240 (54.5%) of them were males, mean age was 52.98 ± 22.68 years. The age distributions of the patients were as follows: Majority, 196 (44.5%) were in the age bracket 25 -64 years, 172 (39.9%) were 65+ years, 69 (16.3%) were between 15 -24 years. About 98% of participants have no history of addictions. Referrals from neuro department were 86.1% while the rest of the 13.9% were from medicine, surgery and other departments as shown in Table 1 .
About 44% (191) participants were on medications which include Lerace, Epival, Rivotril, midazolam, Keppra, phenytoin, Valium and hitop. Looking over the predisposing conditions that can lead to abnormal EEG findings, approximately 45.2% (199) participants were prone, as shown in Figure 1 
Discussion
The outcome of our study seems predictable with a couple interesting findings.
The study shows that in our particular setup 60.2% of EEGs were considered abnormal whereas 39.8% were denounced normal. Initially, more seizure disorders were predicted before the study. However, after the study we see that the More abnormal EEGs were the outcome. Our study shows that 60.2% of patients having abnormal readings. Compared to other studies it seems to be the norm to have more abnormal EEGs than normal ones. One Nigeria based study showed 56 percent of patients having epileptiform activity [14] . On the other hand, Nigeria seemed to have 32.4% abnormal EEGs [15] . Even though this particular study is out of the norm one thing to know is that normal EEGs do not rule out any epileptic disorders. For example, a study by Ahmed et al. showed that 35.6% of epileptic patients showed normal reading [16] . This reinforces the fact that even though the abnormal reading for our results were 60.2%, there could be several more patients in the normal readings with seizure disorders.
The mean age for our study seemed to be older than the normal. Majority of the patients were between the age brackets 25 -64 which comprise of 44.54% of patients. In addition to this, 39.9% of patients were above 65 in our setup. This finding is unusual because most EEG studies seem to have patients younger than 30. For example a study by Ahmed et al. suggests that the majority of the patients were predominantly below 20 years of age [16] . Another study from Kathmandu suggests that 50 percent of patients ranged from 11 -30 years [17] . This may be because most of the patients in these studies were found to have seizure disorder, whereas our particular setup had more patients with neuronal dysfunction and encephalopathy. This points out that our setup may simply have less seizure disorders which is why we have more people ranging 25 and above.
Out of the abnormal EEGs the main diagnosis seemed to be either 45.2% diffuse neuronal dysfunction with encephalopathy or 33.5% mild neuronal dysfunction with encephalopathy. These stats show that few patients in our setup had seizure disorders. However, several other studies have more seizure disorder patients during EEG. Not much research has been conducted on seizure disorders in Pakistan. Only one study looks at the aetiology of status epilepticus in patients [18] . It states that 14% of the patients had status epilepticus because of progressive encephalopathy. This correlates with our set up because it is possible that a small percentage of our patients are at risk for status epilepticus even though the patients studied in that research were children. More importantly, the results suggest that rather than using EEG for seizure disorders our population needs a higher focus on why there is neuronal dysfunction with encephalopathy. Johnson et al. states that encephalopathy is a state of unconsciousness that can have multiple causes such as the following: metabolic toxicity, drug toxicity, structural dysfunction of the brain or infection [19] . Based on each patient's history, there needs to be an effort to figure out the cause that makes this finding prevalent. In addition, the finding of neuronal dysfunction can suggest further risk factors such as Alzheimer's disease. For example, one longitudinal study stated that after following patients with mild neuronal dysfunction for three years EEG showed that some patients developed Alzheimer's disease with more theta/delta waves [20] . In this study EEG was used as a prognostic tool, therefore Journal of Biosciences and Medicines this means that it can be used as a prognostic tool in our setup as well.
Hypertension and diabetes are the main predisposing factors patients come with before an EEG, therefore we can expect certain changes in EEG when managing a patient. Like current study reported majority of patients were having diabetes and hypertension. There is not much known about hypertension and its effects on EEG readings. However, according to an article Inova et al. we can expect decreased alpha rhythms from patients with hypertension [21] . Furthermore, another study suggests that in stressed hypertensive patients there can be reduced theta waves in the readings [22] . As a result, these studies show what changes we can expect for a predisposing hypertensive patient. In diabetes one can consider that factor as a contributor to metabolic encephalopathy. In one case report, hypoglycaemia showed signs of theta waves in a 45 year old patient [23] . This is important because these are diagnostic signs you can see in certain patients with diabetes as a predisposing factor. Hypoglycaemia can be related to mild neuronal dysfunction with encephalopathy [19] . This fact can allow us to come up with differentials when doing an EEG study on a diabetic.
In our setup 74% of the time no provisional diagnosis is stated. Furthermore, in our study the provisional diagnoses have never been confirmed by the EEG. Therefore, doctors must ask what they are screening for. EEG is considered a great screening tool with higher specificity when it comes to epilepsy [14] [15] . However, many researchers state that doctors do not know how to use EEG. One researcher states that non specialist try to use it as a diagnostic tool when clinicians should be using it as an aid in differentials [24] . In one study it stated that 26% of requests from physicians for EEG were considered inappropriate [25] . These facts state that maybe EEG is being overused. It does not mean that we should completely abstain from EEGs, rather we should take into consideration finances, need and proficiency before ordering one.
This study conducted gives us an idea on what to focus on and what to look out for. This study shows that in our particular setup older patients, usually hospitalized, will show probable signs of neuronal dysfunction with encephalopathy. Further, studies suggest that younger patients under 30 will probably show particular signs of seizure disorders. Not every case will be perfect, but these trends are something we can expect. Furthermore, we know in our hospital setup we should expect more neuronal dysfunction with encephalopathy. As a result, we can better management and treatment by looking into what is the cause of this particular finding. We would have to do a further study and increase the sample specifically for these patients. We also know that most patients that come in for an EEG are hypertensive or diabetic. Therefore, with this study we should look into what particular signs are specific for these predisposing factors. We can use this information to further study these patients on EEG. Finally, we see that EEGs are not matching the provisional diagnosis. Studies must be conducted to see whether the EEGs that are being ordered actually aid in the management and treatment of the patient or we can do away with them while reducing the cost of healthcare for our patients. Journal of Biosciences and Medicines Limitation for the current study was that data was from one particular hospital setup. Similar studies should be done in different hospitals all over Pakistan to get better and more accurate results. Another limitation was the small sample size. It should be done on a larger scale so there is more data to analyse particularly correlations amongst causes and effects. There should also be comparison studies amongst provinces to see any particular ethnic variations. 
Conclusion

